b. 


es . 
te 8 ae 


ABNEY 


* 2 = 


Studies upon some Phycomyce 


i Ma eee (Mae 
UOT Ry Mere 
tess 

it 
¥ 

i" 


i912 


UNIV.OP 
LELLYNOIS 
WBRARN 


THE UNIVERSITY 


OF ILLINOIS © 


Digitized by the Internet Archive 
in 2014 


http://archive.org/details/studiesuponsomepO00abne 


STUDIES UPON SOME PHYCOMYCETES 


BY 


M D ABNEY 


THESIS 
FOR THE 
DEGREE OF BACHELOR OF ARTS 
IN 
GENERAL SCIENCE 
COLLEGE OF SCIENCE 
UNIVERSITY OF ILLINOIS 


1912 


1 


ada 2123 nant + + 


ts aa 
<9 


Aaah qe aa ny 


tal Page ay, 


i—_" 


INTRODUCTION 


The purpose of the stuiiss, the results of which this 
thesis snboiies, was to obtain somes knowleisse of the life-history ani 
local distribution of sone of the lower soil ani aquatic funsi. Most 
of the work was ione from the systematic point of view ani supplementsi 
when feasible by stuiies of ievslopment ani life-history. The work, 
ahich extsnisi over a osrioi of eisht months, was ione unier the supar- 
vision of Dr. J. T. Barrett, to whom I am greatly iniebtei for his many 
helpful susgestionsani criticisms. 

The material was obtained from soil, watar ani alsas 
or iscayins vesetadle substaness in water. In all, twenty-six samples 
of water, alsae ani vedetable remains were examined. These were collece 
tei near Jrdana, Illinois; sishty-thrae soil samoles collected in the 
same vicinity, ani forty soil samples from near Harrisodurs, Illinois, 
asr3 also examine). Ths soil was taken at a distance of from three to 
six inches below the surface, ani usually near the roots of hisher plants. 
An enisavor was mais to vary ths samples collesztei with rsferance to the 
sharacter ani moisturs content of ths soil. About a double haniful 
of soil was taken for each sample. 

The methoi of examination was as follows: the samples 
of water, or of algae ani water which hai been collectei were placed in 
30verei slass iishes four inches in diameter ani two inshes isep. Plies 
mers floated on ths surface as 'traps'. The soil samples were placei 
in the same kini of dishes ani enoush tao-water was aiiei to leave a free 
layer of mater from one-guarter to one-half inch in jiepth above the sur- 


face of the soil. The substratum, consistins usually of three flies, 


was floated on the surface of the tap-water. Sometimes several aphids 
were usei alons with the flies. Since the zoospores of the forms sousht 
for are usually more abunijiant near the surface of the water, care was 
taken to float the substratum. When allowed to sink it was found to be 
more baily infested with protozoans and bacteria than when floated. 
Little trouble was experienced in settins the flies ani aphids to float 
if they were first iriei on a piece of filter paper ani then gently 
placed on the water surface, Usually twenty-four hours was sufficient 
time for the substratum to become infected. At the eni of this time 
the flies or aphids were removed, washed thoroly with distillei water 
ani then placed in Syracuse datoludteneds containins distilled water. 

In many cases, however, cns or two flies were allowed to remain in the 
large dishes for a lonser period in hopes that some forms which might 

be slower in dieveloprent would appear on them. In the case of the sam- 
ples from Harrisburg, Illinois, which were 311 necessarially collected 
on the same day, but the examination of which extended over a period 

of thrse months with the result that the samples became considerably 
jriei ani harieneid, the soil was placed in the large dishes ani mois- 
tened for twenty-four hours before the full amount of water and the 
sudstrata were aidjel. 

The hyphae of the fungi grew out from the substratum 
forming a greyish to whitish, more or less jense, woolly fringe about 
the fly or aphid. The funsi were first examined while in the Syracuse 
watch-dslasses. Further stulies were majie by transferrins bits of the 


material to sliies. Growins cells were usei in the stuiy of the dis- 


charse ani germination of the zoospores, tho where the discharse alone 
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was to be observed, the plain glass sliis without a cover slass was 
founi to be mors convenient as the water could easily be changei as 
cften as desired. Where the cultures were contaminated with other 
organisms or where mors of the material was required, the organisms 
were transferrei to other substrata, by placins the fly on which it 
was Srowins, or a bit of the funsus dissected out, in a dish of dis- 
tillei water ani then adiing the new substratum. The use of the 
larger jishes gave better results than the small ones in such trans- 
Fura The secondary substratum was flies, aphiis, or grasshopper 
ess. Attempts were also made to srow various forms upon agar and 
Selatin. These attempts will be discussed later under the species 
with which they were maise. 

The Phycomyestes are usually known as the 
alsal-like funsi. They are conmonly non-septate, septa in most 
forms being produced only in the olier stages of the plant or where 
the reproiuetive boiies are cut off. They ars. probably primitively 
aquatic plants but many of them are now terrestial. This fact, toge- 
ther with the fact that some of them are saprophytic while others are 
parasitic, causes them to show sone very interestins variations. The 
outline which follows, showing the systematic relation of the forms 
studied, was made by referring to an outline preparei by Dr. Barrett, 
to Rnéler and Prantl, ani to Rabenhorst. The senera which have 


members representesi in the stujies, are unierscorel. 
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PONGI. 


Class Physomycetes (Sporansium series). 


1. Sub-class Oomycetes. 


2. Sub-class Zysomycetes. 


Slass Ascomycetes (Ascus series). 


Class Rasiiiomysetes (8asidiun series). 


- Slass Phycomysetes. 


Sub-slass Oomycetes. 


a. Order Shytriidiales (Chytrijineae). 


b. "  Aaneylistales (Ancylistineae). 


Saprolesniales (Saprolesniineae). 


Vonoblephariiales (MYonoblephariiineae). 


Se 2 Peronosporales (Peronosporineae). 


2. Sub-class: Zygomycstes. 


f. Orier VYuzorales (Vucorinese). 


3." B&ntomophthorales (Ent cmophthor ineae). 


a. Order Shytrijiales (Chytriiineae). 


1. Familv Olpijiateae. 


A. Jenus Sphaerita. 


Be "  Olpidjium. 


Pseudsolpidjiuz. 


Qlpidjiopsis. 


Pleotrachelus. 


Retrosella. 


Pleolpidjium, 


Family Synchytriacease. 
" Rhiziiiaceae. 
"  Cladochytr iaceae. 
Hypochytriaceae. 


Oochytriaceae. 


@. Orier Saprolegniales (Saprolegniinese). 


Family Saprolegniaceae. 
A. 3enus Pythiopsis. 
"  Saprolesnig. 
" &oblya. 
~ ihe 
Dietyuchus. 
[hra 
Septolesnia,. 
"  Aplanes. 
2. Family Septomitaceae. 
A. 3enus Septomitus. 
Apoijachlva. 
Nageliella. 


Rhipidium. 


3. family Pythiacease. 
A. Zenus Nematosporansium. 


8. Pythiug. 
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DESCRIPTION Of SPECIES. 


Saprolegnia ferax (Sruith) Thuret. 

Zoosporansia cylinirically clavate. Oogonia 
terminal, Slobular, ani borne on main hyphae or stalks which were 
often quite lons. Oogonial walls thick andi marked with pits. 
Antheridia ani antheridial branches rarely or never ieveloped. 
Oospores from six to twenty or thirty - even up to fifty - in an 
oosonium. OQospores centric, measuring from 19 to 27». 

This species appearei upon flies which hai been 
droppei into jars containins Spirogyra. The orsanism was para- 
sitizei ani the parasite received much of the attention which should 
have deen given the host. 

Altho only terminal oogonia were observed, it is said 
that they are sometimes intercalar. The oogonial stalks were so 
lons as. to be lateral branches rather than stalks. The oosgonium 


usually extenici some distance jown the stalk before a septum occurred, 


making it really flask-shapedj rather than Slobular ("i5.1). This 


neck usually contained from one to three oospores. The large pits 
which were very conspicuous in the walls of some of the oogonia (Fis.2) 
were not nearly so prominent in others(Fis.1). The large number of 
oospores is one of the variable characteristics of the species. 

While all the oospores measured were within the limits of 19 and 27, , 
Humphrey (10) sives the average diameter as 26y. In the single 

case in which anything resemblins antherijial branches was observel, 


two short straisht branches were sent out from the oosonial stalk 


just below the basal septum of the oogonium. These bors no anther- 
ijia ani were in contact with no oogonia. In several cases there 
was a peculiar structure consistins of a projection sent out from the 
apical siie of the oogonium, This projection, which I have not 
founi mentioned in the literature on Saprolesnia, was usually about 
twice as lons as the diamster of the oogonium ani contained from one 
to four oospores. Since in many of the oli cultures the oogonia 
wouli orsak off ani airift aoout in the dishes, the pesuliar projse- 
tion just mentionei may have been causei by an intercalar oosonium 
breaking loose at its basal septum but remainins attached at the 
other siis, thus siving the appearanse of a flask-shaped oosgonium 


with a long free, apically borne neck. 


Saprolesnia hyposyna Pringsheinm. - 
Hyphae of medium sizs, zoosporansia ecylinirically 
Slobular, or sometimes cvlinirical, 
clavate. Oosonia terminal,awith pittei walls. Antheriiia pro- 
jucei hvpogynallv, projecting as the basal wall up into the oogon- 


lum. Jospores up to eishteen or twenty in an oosgonium, They 


measurei from 22 to 26yp in diameter, ani were usuallv centric. 


This species was found Srowins upon flies which 


haji been thrown into jars containins alsse, chiefly Spirosyra. 
Oogonisa hai ievelopei by the time the funsus was observed. These 
were guite larse ani in most cases were very conspicuously marked 
with large pits (15.3). Altho most of the ooSonia were terminal, 
several were seen which were cylinirical ani not much wider than 


the hyphae. The spherical oogonia usually hai a short basal neck 
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which containsi one or two oospores. The oospores were thick-walled 
-ani.full of fooi material, either smooth or granular. 

The antheridia, which were the most noticeable charac- 
teristic of the species, consisted of a projection from the basal wall 
of the oogonium ani exteniins up into the oogonial cavity (is.3). 

This projection was usually slightly coiled ani divided. Kauffman's 
(11) experiments showed the sreat variability of the species with ref- 
erence to the size ani jevelopment of the antheriijial cell andi of the 
antheridia. Variations of S.hypogyna have been isscribed as varieties 
of S.ferax, to which it bears a very close relation. The projection, 
which in most cases seemed to be formsi by the growth of the uvper 


siie of the basal wall of the ooSonium, sometimes hai a small eavity or 


cell below it as tho formei by ths spreaiins to the two siijes of the 


basal wall of the oogonium. The actual contact of antheriijiia ani 
oospheres was not observed. No sisns_of any other type of antherijia 
were seen. 

Kauffman (11), in 1908, reported this species for the 
first time in America. I have found no recori of its havins been 


founi in this country since that time. 


Achlya americana Humphrey. 

Hyphae thick. Zoosporansia short ani thick, produced 
abuniantly. Josonia terminal, globular, with pitted walls. They 
were borne on short, straisht, racemosely arrangej branches. Anther- 
idial branches abuniant, branching, and rising from main hyphae near 


oogonial stalks. Antheridia cylinirie to clavate. Qospores usually 
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four to seven to an oogonium, excentric, with an averase diameter of 
about 23 pw. 

This form, which appearsi upon a culture from soil, 
was the first Achlya to appear on any of the cultures. It agrees very 
closely with the species A.americana as jestribei by Humphrey (10). 
One zoosporangium was formed sympolially below the first. Often three 
would be formed in this way befors the first one hai discharged (Fis.4). 
The zoospores escaped thru a common aperturs at the tip of the zoospor- 
ansSium and remained clustersi thers for some time. This is the typical 
form of discharge for Achlya. Oftan the zoospores iii not escape from 
the zoosporansium but germinated at once, sending their germ tubes out 
thru the zoosporansial wall. That the oogonia hai pitted walls was 
clearly revealei by the use of chloroioiiie of zine, tho it was possible 
to see these pits unier the low power. of the microscope eienoen tes 
stain. Often an ooSonium would proijiuce an elongated tip which would 
pesca enlarged at its terminal eni to form a second globular. oosonium. 
Then the contents of the first oogonium would move up ani fill the 
second. The result was a dumb-bell-like affair with the terminal 
oogonium containing the oospores ani the olier one remainins empty. 


It was only in the mors mature oospores that the excentric character 


w2s noticeable (#i5.6). In these there was usually a larse, Slisten- 


exzentrically placei oil] Slobule. 
The numercus antherijial branches sprans from the same 
hyphas as the oogonial branches ani often quite near them. Very fre- 
quently, however, fertilization of an oosphere t cok place from an an- 


theriiium proiuced on a branch arising from an altogether different 
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hypha.. The antherijial branches were branched ani more or less 
enveloped the oogonium (Fis.5). The antheridia were cylindrically 


clavate. 


Achlya mesgasperma Humphrey. 

Hyphae stout, 1 cm. lons. Zoosporansia largs and 
freely isvelopel. Oosonia terminal, slobular, with smooth, unpitted 
walls which were thickened, ani borne on short, straight, racemosely 
arransei stalks. Antherijial branches much branched, arising from 
main hyphas. Antheriijia short-clavate, but not present on all oogonia. 
Qoospores centric, one to eisht in an oogonium, ani measuring from 
49 to 55. pm in diameter, average about 40 m. 

This organism appearei upon flies from a soil culture. 
On the eishteenth of January a single hypha with several immature z0o- 
sporangia, was washei with sterilizei water ani then transferred to the 
center of a plate of beef selatin, which hai been very slishtly aciii- 
fiei with lactic acii, one drop of acii being used to 15. cc. of the 
medium. Within twenty-four hours there was a noticeable lateral érowth 
of thin mycelium from the old hypha. Four days after the culture 
was maie, the circular growth was about 2 cm. across, but bacteria were 
present which softsnei the sadatin. Another plate was inoculated in 


exactly the same way, but before the bacteria had spread, bits of the 


enis of the new mycelium were transferred to another beef selatin plate. 


Bacteria appearsi here, so another transfsr of the tips which seemei 
most free from contamination was maje to a tube slant of beef selatin, 


ani from this in turn to a seconi tube ani from the seconi tude to 
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plates of beef gelatin ani potato agar. Bacteria followed here so 
another transfer of the apparently uncontaminated tips was made from 
the potato asar plate to a seconi potato agar plate. The potato asar 
used was 4% agar ani was acidified with lactic acid as described for 
the beef gelatin. This transfer to the seconi plate of potato agar - 
the sixth in the series of transfers - occurred on the sixtesnth of 
Pebruary, and was successful. The mycelium grew out radially in all 
jirections. The hyphae were thin ani proiucei lateral branches, some 
of which grew into ths air, curling slightly and Sivins a woolly appear- 
ance to the culture. The srowth was very fast at first, but as the 
agar drisi it became slower. It continued growing, however, until 

it hai completely coverei the plate which was 9 om. in diameter. On 
the sixteenth of April, about 85 days from the time the original bit 


of mycelium was placed on an artificial medium, a portion of the my- 


eslium ani agar were placed in a Syracuse watch-slass with distilled 


water ani some aphids ani flies. When first placei in the distilled 
water the hyphae were crooked, weak, covereji with lateral branches, 
ani seemed to be makins an effort to set rii of their contents by the 
formation of zoosporansia (fis.8). The organism started to srow 
upon the flies ani aphiis, dbut as the hyphae were abnormally short ani 
stout, these flies were put in one of the larger $lass dishes which 
would holi more water. Distillei water ani more flies mene gaden. 
The fungus soon appearei on this second set of flies. It seemed to 
be growins normally. Some of the hyphae grew to a length of 1 om. 
Zoosporansia were produced aduniantly, as were oogonia. The thicken- 


ing of the walls of the ooSonia was not entirely resular. The oospores 
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when youns were extremely dark. They hadi a heavy wall ani were filled 
mith oil globules (7ig.7). The average size of the oospores, 40 yp, 
mas a little less than the size, 45», Ssiven by Humphrey (10) Vany 
spores in the cultures measurei far mors than this. The variation 
in size was probably due to the lons cultivation on the artificial 
media, ths organism not havins hadi sufficient time to resain its normal 
condition. That this lons cultivation iii affect its Srowth may be 
readily seen by a comparison of Fiss.8 ani 9 which are irawings of the 
sams structure on the shane scale, Fis, 8 beins drawn when the organism 
was first removei from the agar to water ani Fis. 9 being drawn from 
the growth upon the seconi series of flies. Fig. 10 shows portions of 
two hyphae shich were breakins up to form semmae. The proiuction of 
these gsemmae, which act as restindcells, was a very characteristic 
feature of oli cultures of both Achlya andi Saprolesnia. 

The jetermination of the speciss was made after the 
perioi of cultivation on agar ani selatin. This species, A.meda- 
sperma, was the most commmon representative of the senus appearing in 


my cultures. 


Achlya racemosa Hiliebrani. 

Hyphae stout appearing. Zoosporansia cylinirical, 
Sogonia borne on short, straisht, racemosely arranged branches. 
Oogonia terminal, globular. Oogonial walls smooth but irresularly 
thickened on the insiie ani yellowish brown when oli. Antherijial 


branches short, simple or rarely branchei, produced on oogonial stalk, 


sometimes above ani sometines below the basal wall of oogonium. 
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Antherijia short, from tips of antherijiial branches. Oosppres one to 
seven - usually four - in an oosonium, centric, averaging about 28 pp 
in ilameter. 

This very interestins species was obtainei from a 
culture of soil from cultivatei érouni. The very sharacteristic anther- 
ijia and antheriiial branches wers the most noticeable features of this 
species (Fig.11). The branches, which were short ani simple - tho 
one was observei which hai jiviied into three tips (Fis.12) - were pro- 
duced on ths oogonial stalk near the basal septum of the oodgonium and 
either above or below this septum. There were usually two of these 
branches to each re ed They were usually bent until only their 
tips, which were swollen ani cut off to form the short-clavate anther- 
idjia, touched the oosonial wall. The brownish colorins of the oli 
oosonial wall is saii to be a constant feature. It was quite marked 
in the specimens stuiisi. The averase size of the oospores, 28 M> 


is a little larger than that given by Humphrey (10) for the same species, 


29. ps 


Aphanomyces (De Bary) species. 
Yembers of this genus appeared in four cultures 


from soil. Achlya ani Pythium were present upon the same flies, but 


by repeatei transfers to fresh flies or aphiis the orSanism was finally 


obtained practically free from any other fungus. Tho the organism | 
was Sgrown for two months,the oogonia never ijievelopei, consequently it 


was not possible to iefinitely ietermine the species. 
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The hyphae were very thin ani slender as comparei 
with the hyphae of Achlya and Saprolegnia. The zoosporangia, which 
were proiucei on the tips of the hyphas or of the lateral branches, 
were long ani slenier (¥i5.13), beins about the same width as the hypha 
or branch. The zoospores escapei thru an apical aperture, but instead 
of forming an irresutlar cluster at the tip of the zoosporansgium, as in 
Achlya, they seemei to arranse themselves in a hollow spherical mass 
(Pig.13). There was a noticeable iifference in the wiith of the zoo- 
svoransuim before ani after the jiischarse of the zoospores. The zoo- 
spores escaped leaving their empty, hyaline cysts in the elusterei mass 
at the tip of the empty ssoorangium. All the zoospores escaped from 
their cysts at practically the same time. One case was observed in 
which thirty-three zoospores escapei within ten minutes after the es- 
eape of the first one. In some cases, however, the zoospores never 
escapei from their cysts but Serminatei at once (Fis.14). The z00- 
spores, measurins from 6.8 to 8.5m » were oval in shape with rather 


pointei enis (15.15). Attached to the side of each, near a large, 


light colorei, vacuolate spot, were two longs cilia which were moved 


with a whip-like motion. This lashings movement of the cilia was not 
very rapid. The cilia could be tistinguishei before the spore hai made 
its escape from the cyst. 

Unsuccessful attempts were maie to srow the funsus 
on artificial mejia by streakins the surface of a beef asar plate 
(acidified) with a platinum loop which hai been jdinped into a drop 


of stsrilizei water containing zoospores. 


Thraustotheca clavata (De Bary) Humphrey. 
Syn. Dictyuchus slavatus De Bary. 
Hyphae stout. Zoosporangia short to longs, clavate, 


proiucsi on tips of sympodially formei branches. Oogonia smooth 


ijia 
walled, globular ani terminal. Anther, ani antheriiial branches 


not seen. Oosporss excentric, usually about six to an oogonium, 
measuring from 17 to 20 » across. 

This species appearei upon cultures from soil from 
a garien in Harrisburs, Illinois. So far as iit has been possible to 
ascertain this is the first time this species has been found in America, 
ani the only locality other than near Strassburs, Germany. De Bary (4) 
founi the species in 1880 ani cultivated it on flies ani mealworms 
for four years. He namei the species Dictyuchus clavatus, but in 1892, 
Wibbedéy cor reasons to be mentionei later, maie it the basis of the 
new genus Thraustotheca. 

The soil from which this species appeared was collected 
January 1, 1912, but cultures were not maje until eighty-five days 
later, by which time the sample of soil hai become quite dry. The 
hyphas were straisht ani stout, usually measuring from 40 $0.55. p across. 
fhen a zoosporansium was formei on the tip of a hypha, a branch was 
sent out from below the base of the zoosporansium ani on the tip of 
this branch a second zoosporansium was produced (fis.16); the branch- 
ing was repeated until there was a series of zoosporansgia, the one 
nearest the tip beings the youngest. The zoosporansia were club- 


shaped but varied sgreatly as to lensth ani breaith, some of them beings 
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so short that they were almost spherical while others were so long 


to be almost cylinirical. Three of them measured 98 x 170 bs 


9.x 255 pr, and 78 x 173 p respectively. There were about 125 zoo- 
spores in each zoospcransium,. While contained in the zoosporandgium 
they wers polyheiral in shape because of their mutual pressure. The 
wall of the sporandium was very fragile ani broke jiown in many places 
allowins the zoospores to escapes. They iii this, not by swimming, 
but rather by slowly tumbling over each other, as tho forced to jo so 
by their own weight, until they spread out in o low,. broad irregular 
mass much as a bag full of potatoes would spread out if the bag were 
suiienly burstsi (Ffis.17). Even while the zoosporansial wall was 
unbroken, the zoosporss ssemei to be encystei ani when they escapei 
the walls of two aijoinins spores were notcoalescei but were separate 
(fi6.18). It was the fragility of the wall of the zoosporansgium ani 
the non-coalescence of the spore walls which lei Yumphrey (10) to 
founi the senus Thraustotheca. In the genus Dictyuchus, in which 
the spscies was first placei, the walls of the zoospores soalesce ani 
when.the spores escape they leave a network of empty walls behind then. 

The zoospores measured from 10 to 12.75. pr in diameter. 
They were almost spherical after they hai recoverei from the pressure 
to which they were subjectei while in the zoosporansiunm. They remain- 
ei auist for several hours after the breakins of the zoosporansial 
wall, - in fact I iii not see any while they were in the free, swimming 
stase. When placed in a hanging irop culture the zoospores usually 
Serminatei within 24 hours. Not all of these serminatins spores 


passei thru a swarmins stase for some of them serminateid while still in 
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the mass of other spores. Upon germination the zoospores sent out 
one or two, occasionally three, germ tubes (Fis.19). In the cultures 
growins on flies, zoospores were proiucei in such quantities that they 
coversi up the hyphae, making study of the orSanism quite difficult ani 
the constant growth of fresh culturss necessary. 

The oosonia ware not voroiucei abundantly in my cultures 
ani thoss that were observai hai alreaiy fallen from the stalks ani 
thars were no antheritia in contast with then (Pig.29). No anther- 
ijial branches wera seen. The averasa nunber of oosporss to an ooson- 
ium was about six, tho Fischer (9) says that up to twelve are proiucel. 


The maasurements of 17 to 20 ywfor the diameter of the oospores corres- 


poniei pretty closely to Fischer's statement of 17 to 19 pe. 


Thraustotheca sinuosa sp. nov. 

Hyphae slenier, not straight. Zoosporansia lons- 
clavate, from tips of hyphae. Oosonia terminal on twistei stalks of 
varyins length. Antherijia not present. Oospores single, brown, 
excentric, but loosely filling oogonium when old. Oospores measured 
from 14 to 24p, 

This Gaseten was found in soil taken from a roaiside 
thicket near Harrisours, Illinois. It appesarei from two samples. 
The first set of flies floatei over the first of these samples 4id not 
show any signs of the organism, but the water covering the soil was 
pourei off, ani fresh water ani substrata were adiiei. In about four 


days this orsanism hai appeared, formins a dense, white, woolly srowth 
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about the fly, but this growth was not so broad as that formed by 
T.clavata. The fungus could be transferrei very easily to fresh 
flies ani aphids. It was kept growing for over three ani one-half 
months on such substrata. Attempts were maie to srow it on artifi- 
cial media by dissecting out pieces of the mycelium and, after wash- 
ing them with sterilized water, transferring them to plates of beef 
agar which hai been slishtly acidified. Such tranfers uniformly 
failei to srow. 

It was thousht when this organism first appeared that 
it was a Dictyuchus. It resemblei very closely Linsteit's (14) 
Dictyuchus Vasgnusii until the oosonia were jevelopei. These were 
smaller than those of D.Magnusii ani the antheriijia were lackins. 


The zoosporangia were never formei in a basipetal series as jescribei 


by Lindsteit (14). The non-coalescent character of the zoospore walls 


also iiffersi from the net-like arrangement of the walls of the z0o0- 
spores of Linisteit's species. 

The hyphae of this species, while they extended 
straight in any given direction, wers twisted or bent in short, round- 
ei1 zig-zass in a very veculiar anid characteristic manner (iss.21,22). 
The zoosporansia were produced sinsly at the tips of the hyphae, tho 
occasionally they scemei to have been proiuced by sympodial branching. 
Bach zoosporansium projiucei an averase of about thirty zoospores. 
These were arrangei in two or more irregular rows in the shorter z00- 
sporangia (715.27). The longer ones, however, hai but a single resu- 


larly arrangei rom at the base for one-thiri to one-half the lensth 
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of the, sporangium ani from there on to the tip there were two or more 


irresular rows (fi8.28). In bie younger zoosporansia there was a 

thin enclosing wall (fis.26). The differentiation of the contents of 
the zoosporansium to form zoospores was observed as follows: At 2.05 P.M, 
the zoospore plasma masses seemed to be separated by the spore origins. 
Seven minutes later these masses hai become fused again, the contents 

of the zoosporansium beins uniform in appearance. Five minutes later 
ths spore masses hai besun to separate asain. In fifteen minutes 


from time of differentiation these polyhedral zoospcre masses were quite 


distinct, the outside sac appearing only as a very thin refractive 
border. At 4.45. this coniition said dalek Caled: In the olier zoo- 
sporansia the outer wall scemei to have disappearei yet the zoospores 
or their empty cysts remainei clustered in approximately the same 
rslative positions as when the surrounjing wall was present (Fi5.29). 
The fact that the spores stayei together without an enclosing sac 
ssemei to be evidiencs of some intermediate substance which held them in 
Sroups for a time at least. This was the 'Zwischensubstanz' mentioned 
ani stuiiei by De Bary (4) ani Suesgen (5) in connection with T.clavata 
(Dictyuchus clavatus). 

The zoospores measured from 19.2 to 13.6 m in dia- 
meter. As mentionei above, they would escape from their cysts, leaving 
them as separate hyaline circles, never as a network. The zoospores 
germinated readily in a growing cell after about twenty hours. They 
sentout one or two slenier germ tubes (Fis.30). 


The oogonia were proiucei terminally on slenier 


branches which were often coiled. Sometimes two oogonia were pro- 
jucei on the same stalk (Pi3.2%) in which case ons would be terminal 
while the other was terminal on a very short branch given out laterally 
from the first. The arransement of the oogonial stalks was racemose. 
The oogonia were produced so abundantly that their characteristic brown 
color tintei the whole culture. The general shape of the oogonia was 
globular, but some of them were slightly ani irresularly elongate. 

The contents of the younssr oogonia were masses of very spherical and 
regular oil globules (¥i$.24). The more mature oogonia consisted of 


a thin brown membrane, often quite irregularly wrinkled ani folied, 


loosely enclosing the spherical oospore (¥15.25). This oospore was 


spherical with thick brown walls. It usually contained one - some- 
times more - large excentrically placed, slistenins oil globules ani 
a greyish mass of smaller particles of fooi material. These oospores 
averasei about 13 win jiameter, tho they varied greatly in this re- 
spect. No sermination of the oospores occurred juring the time the 


cultures were kept Soins. 


Blastocladiia stransulata Barrett. 

Hyphae resularly branched, stout at base, succeeding 
branches more slender, pseuio-septate. Zoosporansia slobular to 
elongate, proiucei on tips, sinsly ani in chains. Usually with 
several papillae on surface. No sexual stasge known. Reidish- 
ysllow, thickwallei restins spores projucei much as zoosporansia but 


never in chains. 
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Dr. Barrett"s paper describing this species is still 
in the printer's hanis'so I have not yet examined it. Butler (7) 
describes a fundus from Iniia which resembles this species very much. 

This species was the only representative of the 
genus studied. It first appeared in soil from the Horticulture Grounis 
of the University. It later appeared in nine out of the forty samples 
of soil collectei near Harrisburs, Illinois. Its appearance in the 
two localities stujiei ani at points two hunirei niles apart would 
iniicate a probably wide distribution. The plant was: easily Srown on 
fresh flies ani aphids. It also grew upon a ianielion seesi which was 
inaivertently put into one of the jishes alonés with some aphids. 
Three attempts were maie to Srow the fundus on 1 1/2% beef agar (acili- 
ifiei) plates, by dissecting cut bits of mycelium which were bearings 
zoosporansia, ani, after washing them in sterilized water, transferring 
them to the surface of the agar plates. Two attempts were made on 
the same medium by allowins the sede aus i to discharse in sterilized 
water ani streakins somes of this water containins the zoospores across 
the surface of the plate with o platinum loop. None of the efforts 


to grow the plant on artificial meiia were successful, 


The single plant had* slender, fan-like appearance 


causei by ths spreadins of the successive branches. Some of the plants 
reachei a lensth of 6 mm. There was a larse basal cell joined to the 
substratum by rhizoiis ani from the tip of this cell arose two, some- 
times three or four, branches which in turn projuced two or more bran+ 
ches at their tips. There were sometimes as many as six sets of 


branches in such a series in a single plant. Bach of the last set; of 
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branches usually proiuced a zoosporansium or a restins spore at its 

tino ani from below this a sympoljial branch was proiuced ani on its 

tipsa second zoosporansium or resting spore was proiucei. Sometimes 
these sympojially producei branches were quite short, ,sivins a clustered 
appear.mcs to ths zoosporansia andi resting spores. The nyceliem had 
hyaline walls. The olier parts ssemsi to be empty of any solii matter. 
In some plants the mycelium was lons, slender, ani usually straisht, 

but in other specimens it was shorter, broader, ani hai a more ercoked 
appearance. The pseuio-septa, which were such a noticeable character- 
istic of the mycelium, were markei by a constricted swelling, i.e. 

there were two swellings separatei by a groove. In many cases, however, 
there was no swelling, the mycelium beins almost smooth ani uniform 

in thickness at the point where the septa were projucei. These pseuio- 
septa (¥i5.35) were not uniform in thickness. Accorijins to Dr. Barrett, 
they are vrobably formed by a cirels of processes Srowins out from the 
wall of the mycelium toward the center of the mycelial cavity ani there 
becoming fusei to form a more or less complete wall or plate. 


The proiuction of the zoosporansia on the tips of the 


the 
branches was described unier the jiscussion of ,mycelium. The zoospor- 


angia all hai several rounieid, hyaline papillae. It was thru one of 
these that the zoospores escaped (fis.34). If the bacteria were bai 
in the culture only a single zoosporansium wouli be produced at a given 


place, but in most instances there were at least two (Wis. 32) borne 


one below the other. On the hyphae in one culture which seemed to be 


especially favorable for the production of zoosporangia, as many as 
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twelve,sporansia would be proiuced in a chain, one being cut off and 


formei just below the other (¥7i¢.33). The apical zoosporangium in 
such chains would iischarse thru a pavilla at its tip while each of 
the succssiing ones: discharged thru a papilla near its upper end. 

The zoospores msasurei from 6.38 to 9.4 » in diameter. 
There were abdout fifty zoospores to a zoosporansium which discharged 
reaiily when olaced in fresh water. In one zoosporansium which was 
observei, all but two of the fifty zoospores es¢apei in 24 minutes, the 
first thirty escapins in 11 minutes. It tcok each svors about 15. 
seconis to squeeze thru the openings after it hai once started, ani then 
about 40 segonis to resain its orisinal, apparently spherical, shape. 
The spores which escaped toward the last took a little longer to 40 
thru the openings but they seemei to regain their shape sooner. After 
regaining their shape, each spore moved off slowly at first, then soins 
away with a rush. No observations were maie of the sermination of the 
zoospores. 

The restins spores were proiucei much in the same 
manner as the zoos poratsia, with the exception that they were never 
borne in chains. They were e55-shapei with the smaller, basal eni 
flattened (Fi5.44). They measured about 3 x 43 ps on an averase,. 

When youns they were almost black in color, but they turned to a 
reijish yellow when oli, siving a brownish tint to the whole mycelial 
mass. The wall was quite thick ani was covered with what seemei to 
be small conical pits. The restins spores wers full of oil globules. 


As they maturei they broke loose at the base but were still heli in 
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place by athin, hyaline,enclosing sac. Finally this too would give 
way anic- the spore would sink to the bottom of the dish. Dishes con- 
taining such spores wer kept for over two months, the water in some 

of them beings chansei frequently; in others being allowei to almost iry 
up before any more was adised. In spite of the variei coniitions, the 
spores in none of the dishes serminated. The Sermination of the 


resting sporss has besn observed by Dr. Barrett, however. 


Pythium artotrosus (Yontagne) De Bary. 
Syn. 4rtotrogus hyinosporus VYontasne. e 
P.hyinosporum (Mont.) Sehroster. 

Hypha?much branched. Zoospcransia or conidia 
unknown. Oogonia spherical, usually intercalar, with spine-like pro- 
essses from the oogonial wall, occasionally without spines. Anther- 
ijia hyposynal, often one cut off above as well as below the oogonium, 
tho usually only the sinsle one present. Jospcres spherical, smooth, 
thick-walled, 15 to 23 m in diameter. Sometimes the oospore was only 
quite loosely enclosei in the oosonium, but usually it almost complete- 
ly fillei it. 

‘ This species appeared in four cultures in which other 
members of the senus Pythium had been Srowins. This indicates that it 


misht be a parasite, ani on account of its appearance in cultures of 


other Phycomyeetes De Bary ani Butler (6) sugsest that it is a myco- 


parasite. Butler (6) states that it can not be known with certainty 


thatthis form is a Pythium until its asexual stase is found. It was 
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probably ths oospores of this species which W.Smith described as the 
oospores of Phytophthora infestans. 

The oogonia were proiucei quite abundantly. They were, 
for the most eng. Tl eaaier (7ig.36) altho an ogcasional one was produced 
terminally (fis.48). The ooSonia measured from 18 to 25.m@ in diameter. . 
The rouni-tippei spines varied greatly in size ani shape, but measured 
on the average an additional 4.5. p. Fis.37 shows an oogonium in which 
the spines are lacking entirely. The antherijia consisted of a por- 
tion of the hypha cut off below the oogonium by a cross wall. Oecasion- 
ally there was a second antheriiial cell cut off above the intercalar 
oogonium, In many cases the antheridial cell was swollen with the enji 
nearest the oogonium pushed forward as tho trying to reach the oosonium 
(Pi3.37). Not rarely the walls of this antheriiial cell were distorted 


into very irresular spins-like projections. 


Pythium sp. 
The spesies upon which the followins studies were 


maic, was by far the most common Pythium appearing in my cultures. 


It is probably P.proliferum De Bary, but unfortunately no attempt was 


maie to accurately determine it. 

Observations of the idiplanetism of the zoospores 
were maie as follows: 

At 2;55 the zoosporansium, or what Atkinson (1) calls 
the prosporangium was observed in a growing cell. At this time there 
was a larse irregularly shapei vacuole at the base of the prosporan- 


Sium (Fi6.41). The vacuole then seemei to be disappearing ani the 
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protoplasmic contents of the prosporangium became more uniformly 
distributed. 

At 3:29 a small refractive papilla had appeared near 
the apical seni of the sporansium (Fis.43). The vacuoles, of which 
there were now two, were resular in outline ani the plasm was in small, 
rather regular clumps near the periphery. The vacuolss began to be- 
some irregular again (fis.44)ani the protoplasm was losing its reéu- 
larity as to clumps. The small refractive tip was also pushing out. 

At 4.05. this 'germ tube' was about 1/5 the length of 
the greatest diameter of the prosporansium in length, ani the vacuoles 
ani the 'clumps' hai jisappearei so that the contents appeared to be 
absolutely uniform (fig.45). Two minutes later the tip of the 'serm 
tube' began to expand into a thin wallei, hyaline sac, ani as fast as 
the sac was formei, the contents of the prosporansium filled it (Pis.46). 
The orotoplasm of the prosporansium iii not break up durins discharse, 
but moved as a single unit, - the first place where it broke contact with 
the sporansial wall beins at the base. In one minute the discharse 
was complete (fi6.47), the walls of the proporangium hai collapsed 
slightly, ani the basal septum was pushed upward slishtly. 

Just as soon as the contents hai reached the outer 


sac, the protoplasm began to form small clumps. At 4:15, these 


elumps, still iniefinite in shape (71¢.48) had each broken free from 


the others ani hai a slight swayins motion. About 6 minutes later, 
the clumps of protoplasm or zoospores hai taken on a definite reni- 


form shape ani were rollins over ani against each other rather slowly, 
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but in another minute this motion became rapid. This rapii motion 
continusi for two minutes before the sac broke and the zoos yores 
quickly escaped, swimming rapidly in every jirection. The empty 
prosporangium, the short hyaline neck or ‘germ tube’, ani a small 
basal portion of the outer sac were all that was left. 

There were about twenty of the zoospores, reniform 
in shape with the concave siie véry thin (715.49). The cilia could 
not be distinguished. 

Ths first stage in the jiiplanetism as interpretej 
by Atkinson (1), required from the time of the first observation one 
hour ani twelve minutes. This incluiei the development of the ‘spore 
orisins' (45. min.), the growth of the 'Serm tube' (36 min.), ani the 
escape into the outer sac (1 min.). fhe secondary stase required 


gbout sixtesn minutes, consistins of the iifferentiation of the spores 


(7 min.) ani the swarmins period (slow, 7 min. ani more rapidly, 2 min.). 


Notes upon some Chytrijiacean Parasites belonsins 
sither to the genus Pseujolpidium or to the genus Olpidiopsis. 

Owins to ths factthat neither the restins spores nor 
the sexual stase of this parasite was observed, it could not be 
determined. 

The species was found Srowins as a parasite on 
S.ferax which hai jievslopei upon flies iroppei into jars eontainins 


Spirosyra. It was kept Srowins on this host for about twenty days. 
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The zoosporansgia of ths parasite jievelopei in the 
zoosporangia or near the tips of the hyphae of the Saprolesnia. 
The infected parts of the host were swollen (Fisgs.50-54) ani could 
be seen with the naked eye as glistenins white boilies. 


In the earlier stages of jievelopment, the host tissue 


seamei to rajiate out from a central dark portion which was the jevel- 


oping parasite. All the host tissue was soon absorbed ani the zoo- 
sporansium of the host contained nothingbut the zoosporansis of the 
parasite. The walls of the host at this stage were often broken or 
wrinkled (716.54), tho they usually retained their approximate shape. 
From one (¥16.54) to seven (Fis.59) zoosporansia of the parasite sere 
observei to develoo in a single zoosporansium of the host. The size 
as well as the number of the zoosporansia of the parasite variei great- 
ly. They prodiucei a hyaline, thin-walled tube of diseharse which 
usually reachei (FiS.52) only to the host wall but occasionally exteni- 
ei clear beyoni this wall (15.51). The zoospores were seen, but. not 
in motion.- No cilia were observed. 

In some cases the zoosporansia of the parasite had 
their walls thicker ani very much darker than usual. The contents 
of such bodies, which may have been resting spores, appeared to be 
globules of oil ani fooi material. No spines or closely aijacent 
companion cells were observe. 

The species was probably that referred to by 
Butter (6) as Pseudolpijium ( ? Olpiiiopsis) Saprolesniae (4. Braun) 
Pischer. 


Fisure 55. shows three zoosporangia of Pythium sp. 


which were attacked by a parasite, probably Pseudolpidium pythii. 


few of the zoosporansia of the host were infested. 


Explanation of Plates. 


All fisures were irawn with the aii of a camsra 
lucida. The combinations of objectives ani oculars usei are as 
follows: Sp. achro. obj. 16 mm. N.A. 09.25, oc. 3, Fids. 4 and 55; 

B. & Le. achro. obj. 16 mm N.A. 0.25, 06 10, 88x, Fis. 8 = 10, 16, 

17, 21,.31 = 33,.50. = 54; Sp. achro. obj. 4 mm N. A. 0.85, 00% 8, 

Seees 2) = .5,_5, 6, 115.12, 34; B.S Ls achro. obj. 4 mm. NA. 0.85, 

oc. 10, 430z, Figs. 7,.15 - 15, 19, 20, 22, 23, 26 - 30, 35, 39 - 49; 
3. & Le_achro. obj. 1.9 mm WA... 1.30,. 0c. 10, 9590z, Pigs. 18, 24, 


46 =, 48. 


Plate I. 
- 2. Oogonia of Saprolegnia ferax. 
Oogonium of S. hyposyna, 
Zoosporansia of Achlya americana. 
Oosonium of A. americana, showing antheridiial branches. 


Oosonia of A. americana, showins excentric character of oospores. 


Plate ITI. 
Josonium of A.mesasperma. 
Hyphae of A.mesasperma projiucins zoosporansia after removal 
from agar plate to water. 
Pid. 9. Zoosporansia of A.meSasperma growins on flies. 


is. 19. Portions of two hyphae A.mesasperma formins sSemmae. 


Pigs. 11 - 12. dogonia A. racemosa, showins antherijial branches and 
antherijia. 
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Pig. 13. 
Pig. 14. 
Pig. 15. 
Fis. 16. 
Fig. 17. 
Wis. 18. 


Pig. 19. 
Fig. 20. 


Figs. 31 


Fis. 43. 
Pig. 34. 


Plate III. 
Discharged zoosporangia ani zoospore cluster of Aphanomyces sp. 
Zoospores of Aph. sp. Serminatins while in cluster. 
Zoospores of Aph. sp. 
Hypha of fhraustotheca clavata bearing two zoosporansia. 
Discharsins zoosporangium of T. clavata. 
Sroup of zoospores of T. clavata, showins coawrike character 

of walls. 

Jerminatins zoospores of T. clavata. 


Oogonium of T. clavata. 


Plate IV. 


- 22. Hyphae of Thrawstotheca sinuosa, showins characteristics 


twistings or beniings. 
Oosonia of T. sinuosa, showins arrangement of oogonial stalks. 
Immature, irregularly shapei oogonium of T. sinuosa. 
Yature oogonium of T. sinuosa, showing large oil slobules. 
- 28. Zoosporansia of T. sinuosa. 
Zroup of zoospores ani zoospores cysts of T. sinuosa. 


Serminatins zoospores of T. sinuosa,. 


Plate V. 
aie Paes iresecbiadie stransulata, showing method of branching 
ani production of zoosporangia ani resting spores, 
Chain of empty zoosporansia of 8. strnasulata. 


Zoosporansium ani restins spores of 8. strandgulata. 
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35- Portion of hypha of B. strangulata, showing pseudio-septum. 


Pigs. 36 - 40. Oogonia!Pythium artotrosus. 


Plate VI. 


Pigs. 41 - 48. Successive stases in formation ani dischargs of zoospores 


Fis. 


Fig. 


Fig. 


of Pythium sp. 
49. Zoospores of Pythium sp. 
50. Zoosporansia of Shytridiagean parasite in tip of hypha of 
S. forax. 
51 - 53. Same as 50, but showins iischarse tubes. 
54. Ghytrijiacean parasite, showing the boiies resembling resting 
spores. 
55- Three zoosporansia of Pythium sp. attacked by Chytriiiacean 


parasite. 
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